

















閪郍苌貋觊腁費赳苌鋨諺襞鋀苉铤苗苄苙苚 1 鑻腠3 鑻苉郝鋨芷苩镋靶芪芠苩花苆芪躦芳苪苩腂
Estimation of Fatigue Cost of Commuting Congestion and Optimal Congestion Fare
    This paper has three aims.
First, we estimate a hedonic housing rent function along the Chuo Line in Tokyo
with (i) commuting time distance and (ii) congestion degree as explanatory variables.
    Second, from the hedonic rent function thus estimated, we measure time cost and
fatigue cost of commuting in terms of Equivalent Variation. We show that the fatigue
cost of commuting is 5-29% of total commuting cost.
    Third, from the fatigue cost thus estimated, we measure marginal external
congestion cost of an additional passenger  at the peak rush hour.  This marginal
external congestion cost is interpreted as optimal congestion toll. The result indicates
that the optimal congestion toll for the most congested time is 1-3 times the current
commuter-pass fare depending upon the train line segment.1
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  ɹɹɹɹ ()
α β − β = l z h l , z , h u
1 ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ(1)
  ͱ͢Δɻh ͸ॅ୐ͷচ໘ੵɺ z ͸ॅ୐Ҏ֎ͷ߹੒ࡒɺl ͸༨Ջ࣌ؒͰ͋Δɻ༨Ջ࣌ؒl ͸ɺ༨Ջͷॳظอ༗
࣌ؒδ ͔Β௨ۈ࣌ؒ x ΛҾ͍ͨ΋ͷͰ͋Δͱ͢Δ
3ɻ౎৺͔Β௨ۈ࣌ؒڑ཭ x ͷ஍఺ʹॅΉॅຽ͕௚໘ͯ͠
͍Δ੍࣌ؒ໿ࣜ͸ɺ
  ɹɹɹɹ x l − δ = ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ(2)
  Ͱ͋Δɻ࿑ಇ࣌ؒ͸ݻఆ͞Ε͍ͯΔͱ͢Δͱɺδ ͸̍೔ʹར༻Մೳͳ૯͔࣌ؒΒɺ࿑ಇ࣌ؒͱਭ຾΍৯ࣄ
ͳͲͷੜ׆ҡ࣋ʹ࠷௿ݶඞཁͳ࣌ؒΛࠩ͠Ҿ͍ͨ࣌ؒͰɺ͢΂ͯͷॅຽ͕ڞ௨ͷҰఆ࣌ؒΛ࣋ͭͱ͢Δɻ
(1)ࣜͷl  Λ(2)ࣜͰ͓͖͔͑Δͱɺޮ༻ؔ਺u ͸ɺ
  ɹɹɹɹ () ( )






  ɹɹɹɹ () a x l + − δ = ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ(4)
  ͜͜Ͱɺa ͸ർ࿑ௐ੔࣌ؒͰ͋Δɻࠞࡶͨ͠ిंʹ৐Δͱർ࿑ճ෮ʹa ෼ٳܜ͕ඞཁͰ͋Δͱ͢Δɻ͜ͷ
৔߹a ͸ਖ਼Ͱ͋Δɻ͔͍ͨ͢͠͠ిंʹ࠲ͬͯ৐Εډ຾Γ΍৽ฉ΍খઆΛಡΜͩΓͰ͖Δ৔߹ʹ͸ɺ௨ۈ
࣌ؒ͸ۈ຿࣌ؒʹൺ΂ͯෛ୲͕͍ܰͨΊa ͷ஋͸ෛʹͳΔɻ
  ɹ a x + Λʮௐ੔ࡁ௨ۈ࣌ؒʯͱݺͿͱɺ௨ۈ͕࣌ؒ xͰ௨ۈࠞࡶ཰͕k ͷͱ͖ͷௐ੔ࡁ௨ۈ࣌ؒ͸ɺؔ਺
() x k m ⋅ Ͱද͢͜ͱ͕Ͱ͖Δ
4ɻ͢ͳΘͪɺ
                                                          
3 ௨ۈ࣌ؒ x ͸ยಓ౰Γͷ࣌ؒͰ͋ΔͨΊɺҎޙͷޮ༻ؔ਺ͷ֤ม਺͸δ ʹݶΒͣɺશͯ൒೔౰Γͷ஋Ͱ͋Δɻ4
  ɹɹɹɹ () x k m a x ⋅ = + ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ(5)
  Ͱ͋Δɻ () k m ͷ஋Λർ࿑৐਺ͱݺͿɻ () () x k m ⋅ − 1 ʹ౰ͨΔ࣌ؒ͸ɺ () k m ͕̍ΑΓେ͖͍ͱ͢Ε͹ɺ͜ͷ
ർ࿑Λճ෮͢Δͷʹඞཁͳٳܜ࣌ؒͰ͋Δɻ൓ରʹ () k m ͕̍ΑΓখ͚͞Ε͹ɺͦΕ͸ࠞࡶ཰͕௿͍ͨΊʹ
ϦϥοΫε͢Δ͜ͱʹΑͬͯಘΒΕΔർ࿑ճ෮࣌ؒͰ͋Δɻ () k m ؔ਺ͷܗঢ়ͷྫͱͯ͠͸ਤ̍ͷΑ͏Ͱ͋
Δͱ૝ఆ͢Δɻ͍͘Β͍͍ͯ͢Δं྆Ͱ͋ͬͯ΋ɺ () x k m ⋅ ͷ஋͕ݶΓͳ͘θϩͷ஋ʹۙͮ͘ͱ͍͏͜ͱ͸
͋Γ͑ͳ͍ɻάϥϑͰ͸ɺࠞࡶ཰k ͕௿͍࣌ʹ͸ɺ 0 m Ͱਫฏʹͳ͍ͬͯΔɻ͢ͳΘͪશһ͕γʔτʹΏͬ
ͨΓͱ࠲ͬͨ··௨ۈͨ͠ঢ়ଶͷർ࿑৐਺͸ 0 m Ͱ͋Δɻͨͩࠞ͠ࡶ཰͕ 0 k Ҏ্ʹͳΔͱ () k m ۂઢ͸ӈ্
͕ΓʹͳΔɻ
  ɹ(4)ɺ(5)ࣜΛ(1)ࣜʹ୅ೖ͢Δ͜ͱʹΑͬͯ࣍ΛಘΔɻ
  ɹɹɹɹ () ( ) ()





ɹɹɹɹɹɹɹɹɹɹɹɹ () k m
ɹɹɹɹɹɹɹɹɹɹɹɹɹɹ1
ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ 0 m
ɹɹɹɹɹɹɹɹɹɹɹɹɹɹ0 ɹɹɹɹɹ 0 k ɹɹ ɹ  k
~
ɹɹɹɹɹɹɹɹɹk





͕ͨͬͯ͠ɺՈ௞ؔ਺Λਪఆ͢Δ͜ͱʹΑΓ௨ۈऀͷޮ༻ؔ਺ͱ () k m ؔ਺ͷύϥϝʔλΛ໌Β͔ʹ͢Δ͜
ͱ͕Ͱ͖Δ͸ͣͰ͋ΔɻҎԼͰ͸Ո௞ؔ਺Λಋग़͠Α͏ɻ
  ɹ౎৺͔Βͷ࣌ؒڑ཭ x ͷ஍఺ʹॅΉՈܭ͸ɺޮ༻Λ༧ࢉ੍໿ࣜɺ
  ɹɹɹɹ () Y z h x r = + ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ (7)
                                                                                                                                                                                    
4 ؔ਺ () k m ͸ɺࠞࡶ཰k ʹର͠ɺ୯ௐ૿Ճؔ਺Ͱ͋Δͱ͢Δɻ5
  ͷ΋ͱͰ࠷େԽ͢Δɻͨͩ͠ () x r ͸ x ஍఺ͰͷϨϯτͰɺY ͸ॴಘͰ͋Δɻ߹੒ࡒͷՁ֨͸͜ͷγεςϜ




() Y z h x r . t . s




  ɹ༧ࢉ੍໿ͷ΋ͱͰՈܭ͕ୡ੒͢Δ࠷େޮ༻ϨϕϧΛɺؒ઀ޮ༻ؔ਺ () () k , x , Y , x r v ͱ͢Δɻ౎ࢢ֎Ͱͷޮ
༻ਫ४Λv ͱ͠ɺ͜ͷ౎ࢢ಺ͷॅຽ͸౎ࢢ֎΁ډॅͷҠಈ͕ࣗ༝Ͱ͋Δͱ͢Δͱɺ౎৺͔Βͷڑ཭ʹ͔͔
ΘΒͣޮ༻ਫ४͸v ͰҰఆͱͳΔɻཱ஍ۉߧͰɺ () x r ɺY ɺ x ɺk ͸ɺ
  ɹɹɹɹ () () v k , x , Y , x r v = ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ(8)
  Λຬͨ͞ͳ͚Ε͹ͳΒͳ͍ɻ (8)ࣜΛ () x r ʹ͍ͭͯղ͘ͱɺ

















  ͱͳΔɻ·ͨɺॴಘY ͱޮ༻ਫ४v ͕ҰఆͰ͋Δ͜ͱΛߟྀͯ͠ɺ্ࣜͷఆ਺߲Λ·ͱΊͯɺ
  ɹɹɹɹ () ( ) [] β
α
− δ = x k m C k , x r
* ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ(10)





β − β ≡
1 1 1
1 v Y C Ͱ͋Δɻ
ɹ࣍ʹർ࿑৐਺ؔ਺ () k m ΛಛఆԽ͠Α͏ɻ͜ͷؔ਺͸ਤ̍Ͱࣔͨ͠Α͏ͳܗঢ়Λ͍ͯ͠Δ͕ɺσʔλͱ͠
ͯಘΒΕΔࠞࡶ཰͸ɺ 1 = k ΑΓ͸Δ͔ʹେ͖͍ͨΊɺӈ্͕Γͷ෦෼Λۙࣅͨؔ͠਺ܗΛ࢖͏ɻ () k m ؔ਺
͸૿Ճؔ਺Ͱ͋ΔͷͰɺ͜ΕΛຬͨ͢΋ͷͱͯ͠ɺ΂͖৐ؔ਺ɺ
ɹɹɹɹ ()




  (11)ࣜͰಛఆԽͨ͠ () k m ؔ਺Λߟྀ͢Δͱɺ(10)ࣜͷՈ௞ؔ਺͸ɺ
  ɹɹɹɹ [] β
α
σ ⋅ ⋅ λ − δ = x k C r
* ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ(12)





( ) ( ) tx Y z h x r . t . s k , z , h u max − = +  Ͱ͋Δɻͨͩ͠ɺtx ͸ x ஍఺͔Β౎৺·Ͱͷۚમతަ௨අͰ͋Δɻ͜ͷ໰୊Λղ͘ͱؒ઀







ɹɹɹɹ () [] e x k x log y p
s
p s p p r log W
* + ⋅ ⋅ λ + ⋅ γ − ⋅
β
α
+ ⋅ + ⋅ + ⋅ + =
σ 180 3
1
2 1 0 ɹɹɹɹɹɹɹɹɹɹɹɹ(13)
























ɹୈ̎ʹ௨ۈ࣌ؒڑ཭ x ͷ஋͸ɺ JRதԝઢͷշ଎ͰϥογϡͷϐʔΫ࣌ͷยಓॴཁ࣌ؒΛ࣌ࠁදΑΓಘͨɻ
ද̍ͷୈᶃྻ͕ͦͷσʔλͰ͋Γɺ֤ൃӺ͔Β౦ژӺ·Ͱͷ௨ۈ۠ؒͷยಓॴཁ࣌ؒͰ͋Δɻ·ͨࠓճͷ




৺ͷऴணӺΛ0 ͱ͠ɺ ߫֎΁޲͚ͯ౎৺ଆ͔Βॱʹ I , , , L 2 1 ͱ͢Δɻ ୈi Ӻͱୈ 1 − i Ӻͱͷ۠ؒ ʢ I , , , i L 2 1 =
Ͱ͋ΓɺҎԼಉ༷ʣΛʮୈi Ӻ۠ؒʯͱݺͿɻୈi Ӻ۠ؒͷࠞࡶ཰
i k ͸ɺ
                                                          
8 ͜͜Ͱͷচ໘ੵ s ͸ޮ༻ؔ਺தͷচ໘ੵͷधཁྔͰ͋Δh ͱ͸ҟͳͬͨ΋ͷͰ͋Δɻ ͢ͳΘͪ s ͸͋͘·Ͱ΋ਪఆͷࡍͷௐ੔ม਺ʹ
ա͗ͳ͍ɻ͜ͷௐ੔ํ๏͸ീాɾ੺Ҫ(1996)ʹৄ͍͠ɻ













ɹ࣍ʹୈi Ӻ͔Βୈ0Ӻ·Ͱͷ௨ۈ۠ؒΛʮୈi ௨ۈ۠ؒʯͱݺͿɻ͜Ε͸ୈi Ӻ͔Β৐ं͢Δ௨ۈऀ͕৐ं
͢ΔӺ۠ؒΛ͢΂ͯͭͳ͗߹Θͤͨ۠ؒͰ͋Δɻ ୈi ௨ۈ۠ؒͷࠞࡶ཰͸ɺ ͜ͷ௨ۈ۠ؒʹؚ·ΕΔ͢΂ͯ
ͷӺ۠ؒ͝ͱͷࠞࡶ཰ΛɺӺ۠ؒ࣌ؒΛ΢ΤΠτʹͯ͠ฏۉԽ͠ɺ௨ۈ۠ؒͷࠞࡶ཰ͱͯ͠ఆٛ͢Δɻ͢
ͳΘͪɺ
  ɹɹɹɹ I , , , i k k
i
i
i i L 2 1 = ω = ∑ ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ(15)
ͱදͤΔɻ i ω ͸Ӻ۠ؒ࣌ؒͷ΢ΤΠτͰ͋Δɻ͜ͷ(15)ࣜͰఆٛ͞Εͨࠞࡶ཰Λࣔͨ͠ͷ͕ද1ͷୈᶅྻͰ
͋Δɻୈᶅྻ͸(15)ࣜͷఆٛʹج͍ͮͯɺ֤࠷دӺ͔ΒऴணӺ·Ͱͷ֤Ӻ۠ؒࠞࡶ཰ͷฏۉΛٻΊͨ௨ۈ۠
ؒࠞࡶ཰Ͱ͋Δɻ͜ΕʹΑΓ࠷دӺΛୈi Ӻͱ͢Δ௨ۈऀͷ௨ۈ۠ؒͷࠞࡶ཰ i k ΛಘΔ͜ͱ͕Ͱ͖ͨ
11ɻ
ɹɹɹɹɹ߫֎ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ౎৺






  ɹɹɹɹ y .
s
. s . . r log
* ⋅ − ⋅ + ⋅ + = 009 0
1
410 8 001 0 716 3
  ɹɹɹɹɹɹɹ (2.11)     (2.28)         (15.9)          (-12.9)
  ɹɹɹɹɹɹɹ [] x k . x . log .
.
W ⋅ ⋅ − ⋅ − ⋅ +
112 1 807 0 150 1 180 840 0 ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ(16)
                                     (2.44)                     (3.50)              (3.96)  (4.02)
  78 0
2 . R =
(13)ͱ(16)ͷൺֱ͔Β໌Β͔ͳΑ͏ʹɺ 840 0. = β α ͱਪఆ͞Ε͍ͯΔɻ(6)ࣜͰ༩͑ΒΕͨޮ༻ؔ਺͕ίϒʖ
μάϥεܕͰ͋Δ͜ͱΑΓɺύϥϝʔλβ ͸ɺॴಘʹ઎ΊΔՈ௞ࢧग़ͷׂ߹ʹ΄͔ͳΒͳ͍ɻ͜ͷ஋͸Ո
ܭௐࠪ೥ใ͔Β͓Αͦ21ˋͰ͋Δ
12ɻΑͬͯ 21 0. = β ΑΓα =0.176͕ٻΊΒΕΔɻ·ͨർ࿑৐਺ؔ਺͸ɺਪ
                                                          




112 1 807 0
. k . k m ⋅ = Ͱ͋Γɺͦͷܗঢ়͸ਤ̏ʹࣔ͞Ε͍ͯΔɻͨͩ͠ɺਤ̍ͰఆΊΒΕ͍ͯΔ 0 m
ͱ 0 k ͸ଌఆ͞Ε͍ͯͳ͍ɻ
  ɹ͜ͷਪఆ͞Εͨ () k m ؔ਺Λ΋ͱʹٻΊΒΕΔ֤஋Λࣔͦ͏ɻ·ͣɺॴཁ࣌ؒ x ʹർ࿑ճ෮ʹඞཁͳௐ੔
࣌ؒΛՃ͑ͨௐ੔ࡁ௨ۈ࣌ؒ () x k m ⋅ Λද̍ͷୈᶆྻʹࣔͨ͠ɻ࣍ʹɺୈᶇྻʹ͸͜ͷௐ੔ࡁ௨ۈ͔࣌ؒΒ







ਤ̏ɹਪఆ͞Εͨ () k m ؔ਺
 
  6ɽɹ௨ۈͷ࣌ؒඅ༻ͱർ࿑අ༻͸͍͘Β͔ʁ























11 1 81 0




  ɹԾʹ͋Δ஍఺͔Βͷ௨ۈ͕ෆඞཁʹͳͬͨʢ 0 = x ͱͳͬͨʣͱ͢Δͱɺͦͷ஍఺ͷޮ༻͸্ঢ͢Δɻࠓɺ
Ո௞͸มԽ͠ͳ͍ͱͯ͠ɺ্ঢͨ͠ޮ༻ਫ४Λɺલͷ௨ۈ͕͋ͬͨঢ়ଶͰୡ੒͢Δͷʹඞཁͳॴಘͷ૿෼
ΛcͰද͢ͱ͢Ε͹ɺ(9)ࣜͷՈ௞ؔ਺ͷࣜΛ༻͍ͯɺ
  ɹɹɹɹ () () v , k , x , c Y r v , k , x , Y r
* * − ′ = ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ (17)
  ͱද͢͜ͱ͕Ͱ͖Δɻӈลͷc͸ɺ௨ۈ͕ͳ͘ͳͬͨ৔߹ʹ্ঢͨ͠ޮ༻ਫ४Λɺ௨ۈ͕͋Δঢ়ଶͰಘΔ
ͷʹඞཁͳॴಘY′ ͔Βɺ x ஍఺ʹ͓͚Δ༩͑ΒΕͨՈ௞ͷ΋ͱͰɺ͜ͷޮ༻ͷ্ঢ෼Λ૬ࡴ͢Δॴಘͷݮ
গ෼Ͱ͋Δɻ͜ΕΛղ͘ͱ () x c c = ͕ಘΒΕΔɻ͜ͷc ͷେ͖͕͞ɺ௨ۈͷ૯අ༻Λද͢౳Ձม෼ͩͱղऍ
Ͱ͖ΔɻΑͬͯ௨ۈͷ૯අ༻Λ࣍ͷΑ͏ʹఆٛ͢Δɻ
  ఆٛ̍ ఆٛ̍ ఆٛ̍ ఆٛ̍
  ɹ஍఺ ɹ஍఺ ɹ஍఺ ɹ஍఺ x ʹ͓͚Δ௨ۈͷ૯අ༻ͱ͸ɺ௨ۈ࣌ؒ ʹ͓͚Δ௨ۈͷ૯අ༻ͱ͸ɺ௨ۈ࣌ؒ ʹ͓͚Δ௨ۈͷ૯අ༻ͱ͸ɺ௨ۈ࣌ؒ ʹ͓͚Δ௨ۈͷ૯අ༻ͱ͸ɺ௨ۈ࣌ؒ x͕θϩͱͳͬͨ৔߹ʹɺ͜ͷ஍఺ʹ͓͚Δ༩͑ΒΕͨՈ ͕θϩͱͳͬͨ৔߹ʹɺ͜ͷ஍఺ʹ͓͚Δ༩͑ΒΕͨՈ ͕θϩͱͳͬͨ৔߹ʹɺ͜ͷ஍఺ʹ͓͚Δ༩͑ΒΕͨՈ ͕θϩͱͳͬͨ৔߹ʹɺ͜ͷ஍఺ʹ͓͚Δ༩͑ΒΕͨՈ
௞ͷ΋ͱͰޮ༻ͷ্ঢ෼Λ૬ࡴ͢Δॴಘ ௞ͷ΋ͱͰޮ༻ͷ্ঢ෼Λ૬ࡴ͢Δॴಘ ௞ͷ΋ͱͰޮ༻ͷ্ঢ෼Λ૬ࡴ͢Δॴಘ ௞ͷ΋ͱͰޮ༻ͷ্ঢ෼Λ૬ࡴ͢ΔॴಘY ͷมԽ෼ɺ ͷมԽ෼ɺ ͷมԽ෼ɺ ͷมԽ෼ɺ () x c ͷ͜ͱͰ͋Δɻ ͷ͜ͱͰ͋Δɻ ͷ͜ͱͰ͋Δɻ ͷ͜ͱͰ͋Δɻ









ΔॴಘY ͷมԽ෼Λ௨ۈͷർ࿑අ༻Λද͢౳Ձม෼ͱ͢Δɻ͜ͷॴಘY ͷมԽ෼Λ f c ͱ͢Δͱɺ
  ɹɹɹɹ () () v , k , x , c Y r v , k , x , Y r f
* * − ′′ = ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ(18)
  ͕੒ΓཱͭɻY ′′ ͸ɺ k
~
k = ͷ࣌ͷ্ঢͨ͠ޮ༻ਫ४ΛมԽલͷࠞࡶ཰ͷਫ४ k ͷ࣌ʹୡ੒͢Δͷʹඞཁͳ
ॴಘͰ͋Δɻ͜ΕΛղ͘ͱ () x c c f f = ͕ಘΒΕΔɻ͜ͷ () x c f ͸௨ۈͷർ࿑අ༻Λද͢౳Ձม෼ʹଞͳΒͳ
͍ɻ͕ͨͬͯ͠ () x c f ͕ x ஍఺ʹ͓͚ΔࠞࡶʹΑΔ௨ۈͷർ࿑අ༻Ͱ͋Δɻ
  ఆٛ̎ ఆٛ̎ ఆٛ̎ ఆٛ̎
  ɹ஍఺ ɹ஍఺ ɹ஍఺ ɹ஍఺ x ʹ͓͚Δ௨ۈͷࠞࡶർ࿑අ༻͸ɺ௨ۈ࣌ͷࠞࡶ཰Λɺർ࿑৐਺ ʹ͓͚Δ௨ۈͷࠞࡶർ࿑අ༻͸ɺ௨ۈ࣌ͷࠞࡶ཰Λɺർ࿑৐਺ ʹ͓͚Δ௨ۈͷࠞࡶർ࿑අ༻͸ɺ௨ۈ࣌ͷࠞࡶ཰Λɺർ࿑৐਺ ʹ͓͚Δ௨ۈͷࠞࡶർ࿑අ༻͸ɺ௨ۈ࣌ͷࠞࡶ཰Λɺർ࿑৐਺ () k m Λ̍ʹ͢Δࠞࡶ཰ Λ̍ʹ͢Δࠞࡶ཰ Λ̍ʹ͢Δࠞࡶ཰ Λ̍ʹ͢Δࠞࡶ཰k
~
ʹԼ͛ͨ ʹԼ͛ͨ ʹԼ͛ͨ ʹԼ͛ͨ
৔߹ʹ͜ͷ஍఺ʹ͓͚Δ༩͑ΒΕͨՈ௞ͷ΋ͱͰޮ༻ͷ্ঢ෼Λ૬ࡴ͢Δॴಘ ৔߹ʹ͜ͷ஍఺ʹ͓͚Δ༩͑ΒΕͨՈ௞ͷ΋ͱͰޮ༻ͷ্ঢ෼Λ૬ࡴ͢Δॴಘ ৔߹ʹ͜ͷ஍఺ʹ͓͚Δ༩͑ΒΕͨՈ௞ͷ΋ͱͰޮ༻ͷ্ঢ෼Λ૬ࡴ͢Δॴಘ ৔߹ʹ͜ͷ஍఺ʹ͓͚Δ༩͑ΒΕͨՈ௞ͷ΋ͱͰޮ༻ͷ্ঢ෼Λ૬ࡴ͢ΔॴಘY ͷมԽ෼Ͱ͋Γɺ ͷมԽ෼Ͱ͋Γɺ ͷมԽ෼Ͱ͋Γɺ ͷมԽ෼Ͱ͋Γɺ (18)ͷղ ͷղ ͷղ ͷղ
() x c f ʹ౳͍͠ɻ ʹ౳͍͠ɻ ʹ౳͍͠ɻ ʹ౳͍͠ɻ
  ɹ࠷ޙʹɺ௨ۈͷ࣌ؒඅ༻Λఆٛ͢Δɻ௨ۈͷ࣌ؒඅ༻͸ɺఆٛ̍ͰఆΊΒΕͨ௨ۈͷ૯අ༻͔Βఆٛ̎
ͰఆΊΒΕͨർ࿑අ༻ΛҾ͍ͨ஋Ͱ͋ΔͱఆٛͰ͖ΔɻΑͬͯ࣌ؒඅ༻ t c Λఆٛ͢Δͱɺ
  ఆٛ̏ ఆٛ̏ ఆٛ̏ ఆٛ̏
  ɹ஍఺ ɹ஍఺ ɹ஍఺ ɹ஍఺ x ʹ͓͚Δ௨ۈͷ࣌ؒඅ༻ ʹ͓͚Δ௨ۈͷ࣌ؒඅ༻ ʹ͓͚Δ௨ۈͷ࣌ؒඅ༻ ʹ͓͚Δ௨ۈͷ࣌ؒඅ༻ () x ct ͸ɺ௨ۈͷ૯අ༻͔Βർ࿑අ༻ΛҾ͍ͨ΋ͷɺ͢ͳΘͪ ͸ɺ௨ۈͷ૯අ༻͔Βർ࿑අ༻ΛҾ͍ͨ΋ͷɺ͢ͳΘͪ ͸ɺ௨ۈͷ૯අ༻͔Βർ࿑අ༻ΛҾ͍ͨ΋ͷɺ͢ͳΘͪ ͸ɺ௨ۈͷ૯අ༻͔Βർ࿑අ༻ΛҾ͍ͨ΋ͷɺ͢ͳΘͪ () ()x c x c f −











  ද̍ɹσʔλͱ֤අ༻ ද̍ɹσʔλͱ֤අ༻ ද̍ɹσʔλͱ֤අ༻ ද̍ɹσʔλͱ֤අ༻
x ௨ۈ m(k)･x [m(k)-1]x
Ӻ۠ؒ ۠ؒ ٳܜ࣌ؒ ർ࿑අ༻ ૯අ༻ ࣌ؒඅ༻ ർ࿑අ༻ׂ߹
ï෼ð ࠞࡶ཰ ࠞࡶ཰ ʢ෼ʣ ʢ෼ʣ ïԁð ïԁð ïԁð ïˋð
࠷دӺ ᶃ ᶄ ᶅ ᶆ ᶇ ᶈ ᶉ ᶊ ᶋ
த໺ 16 1.367 1.367 18.3 2.3 28.8 223.4 194.5 12.9
ߴԁࣉ 20 1.369 1.368 22.9 2.9 37.3 284.3 247.0 13.1
Ѩࠤϲ୩ 22 1.273 1.351 24.8 2.8 36.9 310.7 273.7 11.9
Ԯۼ 24 1.207 1.32 26.4 2.4 31.5 332.3 300.7 9.5
੢Ԯۼ 26 1.164 1.301 28.1 2.1 28.4 356.6 328.2 8.0
٢঵ࣉ 29 1.121 1.281 30.8 1.8 24.9 395.1 370.2 6.3
ࡾୋ 31 1.175 1.266 32.5 1.5 21.0 419.7 398.7 5.0
෢ଂڥ 35 2.279 1.393 40.8 5.8 84.9 545.2 460.4 15.6
౦খۚҪ 38 2.123 1.474 47.2 9.2 139.0 647.8 508.8 21.5
෢ଂখۚҪ 40 1.987 1.509 51.0 11.0 170.1 711.8 541.7 23.9
ࠃ෼ࣉ 44 1.917 1.559 58.2 14.2 229.4 839.1 609.7 27.3
੢ࠃ෼ࣉ 48 1.647 1.568 63.8 15.8 267.5 946.8 679.3 28.3
ࠃཱ 50 1.563 1.568 66.5 16.5 284.3 999.4 715.1 28.4
ཱ઒ 54 1.348 1.548 70.8 16.8 300.0 1,087.6 787.6 27.6
೔໺ 58 1.109 1.51 74.0 16.0 294.1 1,155.4 861.3 25.5
๛ా 61 1.04 1.482 76.2 15.2 286.3 1,204.4 918.1 23.8
ീԦࢠ 65 0.89 1.438 78.5 13.5 261.7 1,256.9 995.2 20.8
੢ീԦࢠ 70 0.792 1.394 81.7 11.7 234.8 1,331.0 1,096.2 17.6




༻ؔ਺ͷ֤ύϥϝʔλɺͳΒͼʹ () k m ؔ਺͕ਪఆ͞ΕͨͷͰɺதԝઢͰͷேͷϥογϡ࣌ͷ௨ۈͷർ࿑අ
༻Λ߹੒ࡒͰ׵ࢉͨ͠΋ͷΛଌఆͰ͖Δɻർ࿑අ༻Λ߹੒ࡒͰධՁͨ͠΋ͷ͸ɺk ͷz ʹର͢Δݶք୅ସ
཰ F MRS ͱͯ͠ɺ
  ɹɹɹɹ ()()
() k , x , z , h U
k , x , z , h U
k , x , z , h MRS
z
k
F = ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ (19)
  ͱͳΔ
14ɻͨͩ͠ɺ z U k U ͸ɺޮ༻ؔ਺ () k , x , z , h U ͷz ɺk ʹର͢Δݶքޮ༻Ͱ͋Δɻ͢Δͱɺ߹੒ࡒͷՁ
֨͸1Ͱ͋Δ͜ͱΑΓɺ্ه(19)ࣜͷݶք୅ସ཰͸ݶքతͳർ࿑ͷඅ༻ΛԁͰධՁͨ͠΋ͷͱͳΔɻ͢ͳΘ
ͪɺ(19)ࣜ͸ࠞࡶ཰̍୯Ґʢ͜͜Ͱ͸̍ˋʣ͋ͨΓͷඅ༻͕ԁ׵ࢉ͞Εͨ΋ͷͰ͋Δɻ
  ɹ͞Βʹຊ࿦จͰ͸ɺίϒ-μάϥεܕͷޮ༻ؔ਺Λ༻͍͍ͯΔͨΊɺচ໘ੵhͱ߹੒ࡒ z ͷधཁྔ͸ॴಘ
ਫ४Y ͷؔ਺ͱͳΔɻ͢ͳΘͪ () Y h h = ɺ () Y z z = ͱॻ͚Δɻ͜ͷ͜ͱΑΓɺ (19)ࣜͷݶք୅ସ཰͸ࠞࡶ཰
k ͱ࣌ؒڑ཭ xͷΈͷؔ਺ͰදͤΔɻ͜ΕΛർ࿑අ༻ؔ਺ () x , k f ͱͯ͠ɺ
  ɹɹɹɹ ( ) ()() () k , x , Y z , Y h MRS x , k f F ≡ ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ (20)
  ͱఆٛ͢Δɻͳ͓ɺY ͸ҰఆͳͷͰർ࿑අ༻ؔ਺ ()⋅ f Ͱ͸ม਺ͱͯ͠ѻΘͳ͍ɻ
  ɹͯ͞ɺ(6)͔ࣜΒɺ z ɺk ʹର͢Δݶքޮ༻͸ɺ
  ɹɹɹɹ () ( ) ()
α β − β − δ β − = x k m z h U z 1 ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ (21)
  ɹɹɹɹ () () ( ) x k m z h x k m Uk ′ − δ α − =
β − β − α 1 1 ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ (22)11
  ͱͳΔɻͨͩ͠ɺ () () dk k dm k m = ′ Ͱ͋Δɻ͜ΕΒΛ࢖ͬͯ(20)ࣜΛಋग़͢Δͱɺ
  ɹɹɹɹ () ()
() () x k m
x k m






















ͷศ্ٓ۠ผ͓ͯ͘͠ͱɺ·ͣɺӺ۠ؒࠞࡶ཰Λk  ɺͦͷฏۉͰ͋Δ௨ۈ۠ؒࠞࡶ཰Λ () k k1 ɺ͜ͷ۠ؒͷ

































k dk 1 1 1 1 = = ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ(26)
ͰఆΊΒΕΔɻୈ1Ӻ͔Β৐ं͢Δ௨ۈऀ͕̍ਓ૿͑ͨ৔߹ɺ͜ͷӺ۠ؒʹ͸ () () x , k k f 1 ͷർ࿑අ༻ؔ਺Λ







x , k k f N E
1
1 ⋅ ⋅ = ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ(27)






() x , k f
ఆظྉۚ ࠞࡶྉۚ ഒ཰
ï෼ð ïԁð ïԁð ïԁð
࠷دӺ ᶃ ᶄ ᶅ ᶆ ᶇ
த໺ 16 160 115 110 0.96
ߴԁࣉ 20 206 161 160 0.99
Ѩࠤϲ୩ 22 229 161 210 1.3
Ԯۼ 24 252 161 250 1.55
੢Ԯۼ 26 276 207 300 1.45
٢঵ࣉ 29 313 207 340 1.64
ࡾୋ 31 338 207 400 1.93
෢ଂڥ 35 410 247 480 1.94
౦খۚҪ 38 472 247 590 2.39
෢ଂখۚҪ 40 513 247 670 2.71
ࠃ෼ࣉ 44 604 293 770 2.63
੢ࠃ෼ࣉ 48 692 293 830 2.83
ࠃཱ 50 739 293 890 3.04
ཱ઒ 54 830 338 970 2.87
೔໺ 58 916 378 1,060 2.8
๛ా 61 983 378 1,100 2.91
ീԦࢠ 65 1,071 424 1,180 2.78
੢ീԦࢠ 70 1,183 424 1,230 2.9






















ɹɹɹɹɹɹɹɹɹ 2 n ਓɹɹɹɹɹɹɹ




































ɹɹɹɹ () () ()
K k




k , k k
dN
















= ɹɹ 2 1, i = ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ(30)



















1 = = ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ(31)
ͰఆΊΒΕΔɻ
·ͨୈi Ӻ͔Β৐ंͨ͠௨ۈऀͷ਺Λ i n ɺ֤Ӻ͔ΒऴணӺ·Ͱͷ֤௨ۈ۠ؒͷॴཁ࣌ؒΛͦΕͧΕ
2 1, x x ͱ͢Δͱɺୈi Ӻ͔Β৐ंͨ͠ i n ਓͷർ࿑අ༻ؔ਺͸ɺ () i i x , k f ( 2 , 1 = i )Ͱ͋Δɻ
ͯ͞ࠓԾʹୈ1Ӻ͔Β৐ं͢Δ௨ۈऀ͕̍ਓ૿͑ͨ৔߹ʢਤ̒ʣɺ͜ͷ௥Ճతͳ௨ۈऀ͕֎෦ෆܦࡁΛٴ
΅͢Ӻ۠ؒ͸ୈ1Ӻ۠ؒͰ͋Δɻ ͜ͷӺ۠ؒʹ͸ () () 2
2 1
2 x , k , k k f ͱ͍͏ർ࿑අ༻ؔ਺Λ࣋ͭ 2 n ਓͷ௨ۈऀͱɺ
() () 1
1
1 x , k k f ͷർ࿑අ༻ؔ਺Λ࣋ͭ 1 n ਓͷ௨ۈऀ͕ҠಈதͰ͋ΔɻΑͬͯ͜ͷୈ1Ӻ͔Βͷ௥Ճతͳ௨ۈऀ
͕ٴ΅͢֎෦ෆܦࡁޮՌ͸ɺ͜ΕΛ 1 E ͱ͢Δͱ(30)ɺ(31)ࣜΑΓɺ























k , k k
x , k , k k f n E ⋅ ⋅ +
∂
∂




ͭ·Γ 1 E ͸ɺୈ1Ӻ͔Βͷ௨ۈऀҰਓ͕ɺͦͷं྆ʹ৐ΓࠐΉ͜ͱʹΑͬͯଞͷ৐٬ʹ༩͍͑ͯΔ໎࿭ͷ
େ͖͞Λ߹ܭͨ͠΋ͷͰ͋Δɻ
ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ௥Ճతͳ௨ۈऀ
ɹɹɹɹɹɹɹɹɹ 2 n ਓɹɹɹɹɹ


































k , k k
x , k , k k f n E
∂
∂
⋅ ⋅ = ɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹɹ(33)
ͰදͤΔɻ࣍ʹ͜ͷྻं͸ɺୈ1ӺͰ 1 n ਓͷ৐٬Λ৐ͤΔɻ͢Δͱɺୈ2Ӻ͔Β৐ͬͨ͜ͷ௥Ճతͳ௨ۈऀ
͸ɺୈ1Ӻ۠ؒͰ͸ୈ2Ӻ͔Β͢Ͱʹ৐ं͍ͯ͠Δ () 2 2 x , k f ͷർ࿑අ༻ؔ਺Λ࣋ͭ 2 n ਓͷ௨ۈऀͱɺ͞Βʹ
ୈ1Ӻ͔Β৐Γ͜Μͩ () 1 1 x , k f ͷർ࿑අ༻ؔ਺Λ࣋ͭ 1 n ਓͷ௨ۈऀʹ΋֎෦ෆܦࡁΛٴ΅͢͜ͱʹͳΔɻ͜
ΕΒͷ֎෦ෆܦࡁޮՌΛ
1 E ͱ͢Δͱɺ(30)ɺ(31)ࣜΑΓɺ

























k , k k
x , k , k k f n E ⋅ ⋅ +
∂
∂
⋅ ⋅ = ɹɹɹɹɹɹɹɹɹɹɹɹɹ(34)
Ͱ͋Δɻ͜Ε͸(27)ࣜͱ·ͬͨ͘ಉࣜ͡Ͱ͋Δɻ͜Ε͸౰વͷ͜ͱͰɺ௥Ճతͳ௨ۈऀͷ৐ंӺʹؔ܎ͳ͘ɺ
ୈ̍۠ؒͰͷ௥Ճతͳ৐٬ͷଘࡏͷΈ͕໎࿭ʹͳ͍ͬͯΔ͔ΒͰ͋ΔɻΑͬͯɺ(33)ࣜͱ(34)ࣜͷ࿨͕ɺୈ2
Ӻ͔Βͷ௥Ճతͳ௨ۈऀ͕௨ۈ࣌ʹٴ΅͢֎෦ෆܦࡁޮՌͷ૯࿨Ͱ͋ΓɺͦΕΛ 2 E ͱ͢Ε͹ɺ






























k , k k









k , k k












ͯ͞ɺҎ্ͰٻΊͨ 1 E ɺ 2 E ͷ஋ΛɺݶքӡӦඅ༻ΛθϩͱԾఆ͠ɺ֤Ӻ͔Βୈ0Ӻ·Ͱͷӡ௞ͱͯ͠ઃ
ఆ͢Δ͜ͱʹΑΓɺʮదਖ਼ͳʯࠞࡶ౓Λୡ੒͢Δࠞࡶྉۚਫ४͕ಘΒΕͨ͜ͱʹͳΔɻ͜ͷ2Ӻ۠ؒͰͷํ
๏͕ͦͷ·· I Ӻʹ֦ுͰ͖Δɻୈi Ӻ͔Βͷ௥Ճత௨ۈऀͷ֎෦ෆܦࡁޮՌɺͭ·Γୈi Ӻ͔Βୈ0Ӻ·
Ͱͷࠞࡶྉۚ i E ͸ɺ
ɹɹɹɹ () () ()





k , , k k


























ɹɹɹɹɹɹɹɹɹ 2 n ਓɹɹɹɹɹ





ɹɹɹɹɹɹɹ  ɹɹɹɹୈ2Ӻɹɹɹ ()
2 1
2 k , k k ɹɹɹɹɹɹୈ1Ӻɹɹɹɹ ()
2 1


























Hatta, T. and Ohkawara, T. (1994),ʠHousing and the Journey to Work in the Tokyo Metropolitan  Area,ʡ in Yukio Noguchi
ɹɹɹand James M. Poterb ed.  Housing Markets in the United States and Japan, University of Chicago Press, pp. 87-131.